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(57) ABSTRACT

A composite ammunition magazine comprises a box with a
follower slidably disposed in the box and a spring disposed
between a bottom of the box and the follower and biasing the
follower towards an open top. A pair of opposite lips extends
from proximal ends at opposite sides of the open top in an arc
to distal free ends over the open top of the box. The box and
the pair of lips comprise a composite material comprising
fibers in a resin matrix with the sides of the box comprising
hoop fibers oriented at O degrees and axial fibers oriented at
90 degrees, and the pair of lips comprising lateral fibers
oriented at 0 degrees and arc fibers extending in an arc and
oriented at 90 degrees with respect to the lateral fibers. The
pair of lips comprises more arc fibers than the axial fibers in
the box.

20 Claims, 3 Drawing Sheets
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1
COMPOSITE AMMUNITION MAGAZINE
FOR FIREARM

BACKGROUND

1. Field of the Invention

The present invention relates generally to an ammunition
magazine for a firearm.

2. Related Art

Shooting is a popular sport and some shooters enjoy cus-
tomizing and/or improving their firearms. Some shooters
actively seek to lighten the weight and/or improve the
strength of their firearms and/or firearm accessories. The
improvement of firearms and firearm accessories is an ongo-
ing endeavor.

SUMMARY OF THE INVENTION

It has been recognized that it would be advantageous to
develop an ammunition magazine with reduces weight, and/
or increased strength. In addition, it has been recognized that
it would be advantageous to develop a composite ammunition
magazine.

The invention provides a composite ammunition magazine
to hold ammunition for a firearm. The magazine comprises a
box with sides and bottom, and an open top, and defining a
longitudinal axis through the bottom and open top of the box,
and having an interior sized and shaped to receive ammuni-
tion. A pair of opposite lips extends from opposite sides of the
open top and over the open top of the box, and has a narrower
gap between distal free ends of the pair of lips with respect to
a wider width of the box between the sides of the box. A
follower is slidably disposed in the box and has a path of
travel substantially along the longitudinal axis. A spring is
disposed between the bottom and the follower and biases the
follower towards the open top. The box and the pair of lips
comprise a composite material comprising fibers in a resin
matrix. The sides of the box comprise more hoop fibers than
the pair of lips in a hoop direction laterally around the box
with respect to the longitudinal axis. The pair of lips com-
prises more axial fibers than the sides of the box in an axial
direction substantially along the longitudinal axis.

In addition, the invention provides an ammunition maga-
zine to hold ammunition for a firearm. The magazine com-
prises a box with substantially enclosed sides and bottom, and
an open top, and defining a longitudinal axis through the
bottom and the open top of the box, and having an interior
sized and shaped to receive ammunition. A pair of opposite
lips extends from opposite sides of the open top and over the
open top of the box, and has a narrower gap between distal
free ends ofthe pair of lips with respect to a wider width of the
box between the sides of the box. A follower is slidably
disposed in the box and has a path of travel substantially along
the longitudinal axis, and a stroke from an intermediate loca-
tion of the box defining a loaded position, to the open top
defining an unloaded position. The follower substantially
spans the interior of the box. A spring is disposed between the
bottom and the follower, and biases the follower towards the
open top. The spring is compressible between the bottom and
the follower as ammunition is inserted into the box, and biases
the ammunition against the pair of lips. The box and the pair
of lips comprise a composite material comprising fibers in a
resin matrix. The sides of the box comprise more hoop fibers
than the pair of lips in a hoop direction laterally around the
box with respect to the longitudinal axis. A majority of fibers
in the sides of the box is oriented in the hoop direction. The
pair of lips comprises more axial fibers than the sides of the
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box in an axial direction substantially along the longitudinal
axis. A majority of fibers in the pair of lips is oriented in the
axial direction. The axial fibers of the pair of lips extend in an
arc and are oriented in a direction extending from proximal
ends of the pair of lips at the box, to the distal free ends of the
pair of lips. The sides of the box comprise unidirectional hoop
fibers. The pair of lips comprises unidirectional axial fibers. A
pair of woven fabric layers with multi-directional fibers sand-
wich the unidirectional hoop fibers of the sides of the box and
the unidirectional axial fibers of the pair of lips. The pair of
fabric layers comprises an inner layer disposed inside the box
and the pair of lips, and an outer layer disposed outside the
box and the pair of lips. The pair of fabric layers extends
continuously between the sides and the bottom of the box.
The pair of fabric layers extends continuously between the
sides of the box and the pair of lips. A tang or a notch is
disposed in at least one of the sides of the box and is formed
by the composite material continuously with the at least one
side of the box.

Furthermore, the invention provides a composite ammuni-
tion magazine to hold ammunition for a firearm. The maga-
zine comprises a box with a follower slidably disposed in the
box and a spring disposed between a bottom of the box and
the follower and biasing the follower towards an open top. A
pair of opposite lips extends from proximal ends at opposite
sides of the open top in an arc to distal free ends over the open
top of the box. The box and the pair of lips comprise a
composite material comprising fibers in a resin matrix. The
sides of the box comprise hoop fibers oriented at 0 degrees
and axial fibers oriented at 90 degrees. The pair of lips com-
prises lateral fibers oriented at 0 degrees and arc fibers extend-
ing in an arc and oriented at 90 degrees with respect to the
lateral fibers. The pair of lips comprises more arc fibers than
the axial fibers in the box.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional features and advantages of the invention will be
apparent from the detailed description which follows, taken
in conjunction with the accompanying drawings, which
together illustrate, by way of example, features of the inven-
tion; and, wherein:

FIG. 1 is a perspective view of an ammunition magazine
for a firearm in accordance with an embodiment of the present
invention;

FIG. 2 is a side view of the ammunition magazine of FIG.
1

FIG. 3 is an end view of the ammunition magazine of FI1G.
1

FIG. 4 is a top view of the ammunition magazine of F1G. 1;

FIG. 5 is a cross-sectional end view of the ammunition
magazine of FIG. 1, taken along line 5 of FIG. 4;

FIG. 6 is a detailed cross-sectional end view of the ammu-
nition magazine of FIG. 1;

FIG. 7 is a cross-sectional side view of the ammunition
magazine of FIG. 1, taken along line 7 of FIG. 4; and

FIG. 8 is a schematic view of the ammunition magazine of
FIG. 1.

Reference will now be made to the exemplary embodi-
ments illustrated, and specific language will be used herein to
describe the same. It will nevertheless be understood that no
limitation of the scope of the invention is thereby intended.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENT(S)

Shooting is a popular sport and some shooters enjoy cus-
tomizing and/or improving their firearms. In addition, some
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shooters actively seek to lighten the weight and/or improve
the strength of their firearms and/or firearm accessories. It has
been recognized that it would be advantageous to develop an
ammunition magazine with reduces weight, and/or increased
strength. In addition, it has been recognized that it would be
advantageous to develop a composite ammunition magazine.
Furthermore, it has been recognized that it would be advan-
tageous to provide different parts of the magazine with dif-
ferent or greater strength in different directions. For example,
it has been recognized that the lips of the magazine require
greater strength against deflection to resist movement due to
their cantilever nature, while the box requires greater strength
in the hoop direction to resist bowing or expanding.

The invention provides a light-weight, high-strength com-
posite ammunition magazine that can hold ammunition for a
firearm, while providing sufficient strength, and lighter
weight, utilizing fiber (such as carbon fiber) in a resin matrix.
The lips of the box can have a majority of fibers oriented in an
axial or arc direction (or in an arc generally or substantially in
the axial direction) or 90 degrees, while the sides of the box
can have a majority of fibers oriented in the hoop direction or
0 degrees. The lips can have more axial fibers (or arc fibers)
than the sides of the box, while the sides of the box can have
more hoop fibers than the lips (or lateral fibers oriented at 0
degrees). The lips can have unidirectional axial or arc fibers
sandwiched between woven fabric layers, while the sides of
the box can have unidirectional hoop fibers sandwiched
between woven fabric layers. The woven fabric layers can
extend continuously between the sides of the box and the lips.
Similarly, the woven fabric layers can extend continuously
between the sides of the box and a bottom of the box.

Asillustrated in FIGS. 1-8, an ammunition magazine, indi-
cated generally at 10, in an example implementation in accor-
dance with the invention is shown to hold ammunition for a
firearm. Thus, the box can have a size and shape to hold a
select cartridge and quantity of ammunition with an opening
in the top to allow for select ejection or withdrawal of a
cartridge at the opening. The magazine can have a box 14 with
sides 18 and bottom 22. The sides and bottom can be substan-
tially enclosed, or even completely enclosed, and can have
side walls and a bottom wall. Openings can be formed in the
walls to allow observation of the ammunition therein, such as
to determine the quantity of ammunition therein. In addition,
the box can have an open top 26 or opening in the top. The
designation of top and bottom is with respect to the magazine
which is usually oriented with a closed end as the bottom and
an open end as a top. But it will be appreciated that in use, the
opening and the bottom can be oriented laterally or to the side,
or the opening can be oriented downwardly and the bottom
can be oriented upwardly. The magazine and the box have an
exterior sized and shaped to be inserted into a firearm. The
box can also have and/or define a longitudinal axis 30 that
extends through the bottom and open top of the box. Again,
the box can have an interior 34 sized and shaped to receive
ammunition of a desired quantity and caliber. The ammuni-
tion can be stacked in the box with one over another. Alter-
natively, the ammunition can be stacked in the box with one
over and to the side of another. The box can have a long side
and a narrow side depending on the length of the ammunition
and how it is stacked in the box.

The magazine 10 and/or the box 14 can have a pair of
opposite lips 38 extending from opposite sides of the open top
26 and over the open top of the box. The lips can extend from
the long sides of the box out away from the box along the
longitudinal axis and the open top, and inward towards the
longitudinal axis and the open top. The lips can have a proxi-
mal end at the box, or at the sides of the box at the open end,
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and extending to distal free ends over the open end. The lips
can have an arcuate shape, and can extend in an arc between
the proximal and distal ends. The lips, or distal free ends
thereof, can have or can define a narrower gap between distal
free ends of the pair of lips, with respect to a wider width of
the box between the sides of the box. The narrower gap can be
spaced-apart from the opening of the box at tops of the sides.
Thus, the lips act to retain the ammunition in the box in a
longitudinal direction, while allowing the ammunition to be
selectively slid out of the opening and from between the lips
in a lateral direction.

The magazine 10 and/or the box 14 can have a follower 42
slidably disposed in the interior of the box. The follower can
have a path of travel substantially along the longitudinal axis
between the bottom 22 and the open top 26. The follower can
have a stroke from an intermediate location of the box, defin-
ing aloaded position with the ammunition therein, to the open
top, defining an unloaded position without the ammunition
therein. In addition, the follower can substantially spanning
the interior of the box. The follower can be formed of plastic,
such as by injection molding. A spring 46 is disposed between
the bottom 22 and the follower 42, and biases the follower,
and thus the ammunition, towards the open top. The spring
can be compressible between the bottom and the follower as
ammunition is inserted into the box, and biases the ammuni-
tion against the pair of lips 38. The spring can be metal and
can be any type of spring, such as a coil spring, or a leaf
spring, etc.

The box 14 and the pair of lips 38 can comprise or can be
formed of a composite material, comprising fibers in a resin
matrix. For example, the fibers can be carbon fibers. Thus, the
magazine can be strong and light weight. In addition, it has
been recognized that the magazine has different sections or
portions subject to different stress; and thus the magazine can
be optimized for weight reduction and strength. The sides 18
of the box 14 can comprise more lateral or hoop fibers 50
(oriented at 0 degrees, or laterally in the x and z direction with
respect to the longitudinal axis) than the pair of lips (or lateral
fibers 54 in the pair of lips oriented laterally in the x direc-
tion); with the hoop fibers 50 of the walls oriented in a hoop
direction laterally around the box with respect to the longitu-
dinal axis (oriented at O degrees, or laterally in the x and z
direction with respect to the longitudinal axis). The pair of
lips 38 comprise more axial or arc fibers 58 (oriented gener-
ally 90 degrees, or axially in the y direction) than the sides 18
of the box (or axial fibers 62 in the sides of the box oriented
axially in the y direction); with the axial or arc fibers 58 of the
lips oriented in an axial direction substantially along the
longitudinal axis (oriented generally 90 degrees, or axially in
the y direction). The axial or arc fibers 58 of the pair of lips 38
extend generally axially, but also extend in an arc oriented at
90 degrees with respect to lateral fibers 54. The axial or arc
fibers 58 of the pair of lips 38 can extend in an arc, and are
oriented in a direction extending from proximal ends of the
pair of lips at the box, to the distal free ends of the pair of lips.

In addition, a majority of fibers in the sides 18 of the box 14
can be oriented in the hoop direction, or lateral direction
(oriented at 0 degrees, or laterally in the x and z direction with
respect to the longitudinal axis). Thus, the sides 18 of the box
14 can have more lateral or hoop fibers 50 (oriented at O
degrees in the x and z direction) than axial fibers 62 (oriented
at 90 degrees in the y direction). Furthermore, a majority of
fibers in the pair of lips 38 can be oriented in the axial direc-
tion (oriented generally 90 degrees, or axially in the y direc-
tion). Thus, lips 38 can have more axial or arc fibers 58
(oriented at 90 degrees in the y direction) than lateral fibers
(oriented at O degrees in the x direction).



US 9,239,197 B1

5

The sides 18 of the box 14 can comprise unidirectional
hoop fibers 50, or a layer of unidirectional hoop fibers. Simi-
larly, the pair of lips 38 can comprise unidirectional axial or
arc fibers 58, or a layer of unidirectional axial or arc fibers. A
pair of fabric layers 664 and 665 with multi-directional fibers
can sandwich the unidirectional hoop fibers of the sides 18 of
the box and the unidirectional axial fibers of the pair of lips
38, or unidirectional layers thereof. The pair of fabric layers
can comprise an inner layer 66a disposed inside the box and
the pair of lips, and an outer layer 665 disposed outside the
box 14 and the pair of lips 38. The pair of fabric layers can
extend continuously between the sides 18 of the box 14 and
the bottom 22 of the box. Similarly, the pair of fabric layers
can extend continuously between the sides 18 of the box 14
and the pair of lips 38. The multi-directional fibers of the
fabric layers 664 and 665 can comprise axial fibers oriented in
the axial direction (90 degrees along the y axis), and hoop
fibers or lateral fibers oriented in the hoop direction or lateral
direction (0 degrees along the x and z direction). Thus, the
sides 18 of the box can comprise hoop fibers oriented at 0
degrees and axial fibers oriented at 90 degrees. Similarly, the
pair of lips 38 can comprise lateral fibers oriented at O degrees
and arc fibers extending in an arc and oriented at 90 degrees
with respect to the lateral fibers. Within each of the pair of
layers, the axial fibers and the hoop fibers can be woven
together.

The magazine 10 and/or the box 14 can have a tang 70 or a
notch disposed on at least one of the sides 18 of the box. The
tang or notch can be engaged by the firearm to retain the
magazine in the firearm. The tang or notch can be formed by
the composite material continuously with the at least one side
of the box.

To make the magazine, the material (the fibers including
the unidirectional and woven fabric fiber layers) is wrapped
around a male mold (which can be formed of silicon and can
be multi-piece) that applies pressure when under heat up,
which forces consolidation of the fibers against a female mold
into which the male mold is inserted with the material/fibers
thereon. It has a secondary benefit of stretching the fibers to
align them and take out waves or kinks. The female mold can
be multi-piece.

While the forgoing examples are illustrative of the prin-
ciples of the present invention in one or more particular appli-
cations, it will be apparent to those of ordinary skill in the art
that numerous modifications in form, usage and details of
implementation can be made without the exercise of inventive
faculty, and without departing from the principles and con-
cepts of the invention. Accordingly, it is not intended that the
invention be limited, except as by the claims set forth below.

What is claimed is:

1. A composite ammunition magazine device configured to
hold ammunition for a firearm, the device comprising:

a) a box with sides and bottom, and an open top, and
defining a longitudinal axis through the bottom and open
top ofthe box, and having an interior sized and shaped to
receive ammunition;

b) a pair of opposite lips extending from opposite sides of
the open top and over the open top of the box and having
anarrower gap between distal free ends of the pair of lips
with respect to a wider width of the box between the
sides of the box;

c) afollower slidably disposed in the box and having a path
of travel substantially along the longitudinal axis;

d) a spring disposed between the bottom and the follower
and biasing the follower towards the open top;

e) the box and the pair of lips comprising a composite
material comprising fibers in a resin matrix;
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1) the sides of the box comprising more hoop fibers than the
pair of lips in a hoop direction laterally around the box
with respect to the longitudinal axis; and

g) the pair of lips comprising more axial fibers than the
sides of the box in an axial direction substantially along
the longitudinal axis.

2. The device in accordance with claim 1, wherein the axial
fibers of the pair of lips extend in an arc and are oriented in a
direction extending from proximal ends of the pair of lips at
the box, to the distal free ends of the pair of lips.

3. The device in accordance with claim 1, wherein a major-
ity of fibers in the sides of the box are oriented in the hoop
direction.

4. The device in accordance with claim 1, wherein a major-
ity of fibers in the pair of lips are oriented in the axial direc-
tion.

5. The device in accordance with claim 1, further compris-
ing:

the sides of the box comprising unidirectional hoop fibers;

the pair of lips comprising unidirectional axial fibers; and

a pair of fabric layers with multi-directional fibers sand-
wiching the unidirectional hoop fibers of the sides of the
box and the unidirectional axial fibers of the pair of lips.

6. The device in accordance with claim 5, further compris-
ing:

the pair of fabric layers comprising an inner layer disposed
inside the box and the pair of lips, and an outer layer
disposed outside the box and the pair of lips.

7. The device in accordance with claim 5, further compris-

ing:

the pair of fabric layers extending continuously between
the sides and the bottom of the box.

8. The device in accordance with claim 5, further compris-

ing:

the pair of fabric layers extending continuously between
the sides of the box and the pair of lips.

9. The device in accordance with claim 5, further compris-

ing:

the multi-directional fibers of the fabric layers comprising
axial fibers oriented in the axial direction and hoop fibers
oriented in the hoop direction, with the axial fibers and
the hoop fibers of each of the fabric layers woven
together.

10. The device in accordance with claim 1, further com-

prising:

a tang or a notch disposed on at least one of the side of the
box and formed by the composite material continuously
with the at least one side of the box.

11. A composite ammunition magazine device configured

to hold ammunition for a firearm, the device comprising:

a) a box with substantially enclosed sides and bottom, and
an open top, and defining a longitudinal axis through the
bottom and the open top of the box, and having an
interior sized and shaped to receive ammunition;

b) a pair of opposite lips extending from opposite sides of
the open top and over the open top of the box and having
anarrower gap between distal free ends of the pair of lips
with respect to a wider width of the box between the
sides of the box;

c) a follower slidably disposed in the box and having a path
of travel substantially along the longitudinal axis and a
stroke from an intermediate location of the box defining
a loaded position, to the open top defining an unloaded
position, the follower substantially spanning the interior
of the box;

d) a spring disposed between the bottom and the follower
and biasing the follower towards the open top, the spring
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being compressible between the bottom and the follower
as ammunition is inserted into the box, and biasing the
ammunition against the pair of lips;

e) the box and the pair of lips comprising a composite
material comprising fibers in a resin matrix;

1) the sides of the box comprising more hoop fibers than the
pair of lips in a hoop direction laterally around the box
with respect to the longitudinal axis, with a majority of
fibers in the sides of the box being oriented in the hoop
direction;

g) the pair of lips comprising more axial fibers than the
sides of the box in an axial direction substantially along
the longitudinal axis, with a majority of fibers in the pair
of lips being oriented in the axial direction;

h) the axial fibers of the pair of lips extend in an arc and
oriented in a direction extending from proximal ends of
the pair of lips at the box, to the distal free ends of the
pair of lips;

i) the sides of the box comprising unidirectional hoop
fibers;

j) the pair of lips comprising unidirectional axial fibers;

k) a pair of woven fabric layers with multi-directional
fibers sandwiching the unidirectional hoop fibers of the
sides of the box and the unidirectional axial fibers of the
pair of lips;

1) the pair of fabric layers comprising an inner layer dis-
posed inside the box and the pair of lips, and an outer
layer disposed outside the box and the pair of lips;

m) the pair of fabric layers extending continuously
between the sides and the bottom of the box;

n) the pair of fabric layers extending continuously between
the sides of the box and the pair of lips; and

0) a tang or a notch disposed in at least one of the sides of
the box and formed by the composite material continu-
ously with the at least one side of the box.

12. A composite ammunition magazine device configured

to hold ammunition for a firearm, the device comprising:

a) a box with a follower slidably disposed in the box and a
spring disposed between a bottom of the box and the
follower and biasing the follower towards an open top;

b) a pair of opposite lips extending from proximal ends at
opposite sides of the open top in an arc to distal free ends
over the open top of the box;
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¢) the box and the pair of lips comprising a composite
material comprising fibers in a resin matrix with the
sides of the box comprising hoop fibers oriented at O
degrees and axial fibers oriented at 90 degrees, and the
pair of lips comprising lateral fibers oriented at 0 degrees
and arc fibers extending in an arc and oriented at 90
degrees with respect to the lateral fibers; and

d) the pair of lips comprising more arc fibers than the axial

fibers in the box.

13. The device in accordance with claim 12, wherein a
majority of fibers in the pair of lips are arc fiber.

14. The device in accordance with claim 12, wherein the
box comprises more hoop fibers than the lateral fibers of the
pair of lips.

15. The device in accordance with claim 12, wherein a
majority of fibers in the sides of the box are oriented in the
hoop direction.

16. The device in accordance with claim 12, further com-
prising:

the sides of the box comprising unidirectional hoop fibers;

the pair of lips comprising unidirectional arc fibers; and

a pair of fabric layers with multi-directional fibers sand-

wiching the unidirectional hoop fibers of the sides of the
box and the unidirectional arc fibers of the pair of lips.

17. The device in accordance with claim 16, further com-
prising:

the pair of fabric layers comprising an inner layer disposed

inside the box and the pair of lips, and an outer layer
disposed outside the box and the pair of lips.

18. The device in accordance with claim 16, further com-
prising:

the pair of fabric layers extending continuously between

the sides and the bottom of the box.

19. The device in accordance with claim 16, further com-
prising:

the pair of fabric layers extending continuously between

the sides of the box and the pair of lips.

20. The device in accordance with claim 16, further com-
prising:

the multi-directional fibers of the fabric layers comprising

axial fibers oriented at 90 degrees and hoop fibers ori-
ented at 0 degrees, with the axial fibers and the hoop
fibers of each of the fabric layers woven together.
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